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Abstract:

Background: Racial and ethnic disparities in osteoarthritis (0A) patients’ disease experience
may be related to marked differences in the utilization and prescription of pharmacologic
treatments.

Objectives: The main objective of this rapid systematic review was to evaluate studies that
examined race/ethnic differences in the use of pharmacologic treatments for OA.

Data sources and methods: A literature search (PubMed and Embase) was ran on 25 February
2022. Studies that evaluated race/ethnic differences in the use of OA pharmacologic treatments
were included. Two reviewers independently screened titles and abstracts and abstracted data
from full-text articles. Preferred Reporting ltems of Systematic Reviews and Meta-Analyses
(PRISMA] guidelines were followed.

Results: The search yielded 3880 titles, and 17 studies were included in this review. African
Americans and Hispanics were more likely than non-Hispanic Whites to use prescription
non-selective non-steroidal anti-inflammatory drugs (NSAIDs) for OA. However, compared

to non-Hispanic Whites with OA, African Americans and Hispanics with OA were less likely to
receive a prescription for cyclooxygenase-2-selective NSAIDs and less likely to report the use
of joint health supplements (i.e. glucosamine and chondroitin sulfate). There were minimal/
no significant race/ethnic differences in the patient-reported use of the following OA therapies:
acetaminophen, opioids, and other complementary/alternative medicines (vitamins, minerals,
and herbs). There were also no significant race differences in the receipt of intra-articular
therapies (i.e. glucocorticoid or hyaluronic acid). However, there is limited evidence to suggest
that African Americans may be less likely than Whites to receive opioids and intra-articular
therapies in some OA patient populations.

Conclusion: This systematic review provides an overview of the current pharmacologic options
for OA, with a focus on race and ethnic differences in the use of such medical therapies.

Keywords: African Americans, ethnicity, Hispanics, medications, osteoarthritis,
race, utilization
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Introduction

The prevalence of osteoarthritis (OA) is signifi-
cantly higher in African Americans (AAs) than
in non-Hispanic Whites (WHs).!3> The exact
prevalence of OA in Hispanics (HISs) is
unknown, but there are estimates that 12-22%
of HISs have arthritis, of which OA is the most
common type.* In one study cohort, the

prevalence of radiographic knee OA was highest
among AAs compared toWHs and HISs (52.4%,
36.2%, and 37.6%, respectively).> According to
a national survey, the prevalence of activity limi-
tation, work limitation, and severe joint pain
is also significantly higher among AAs and
HISs than among WHs.% Other studies on racial
or ethnic disparities in self-reported pain and
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function among OA patients have also shown
that racial or ethnic minority status is associ-
ated with greater experience of OA-related
symptoms and higher prevalence of OA risk
factors.”®

The American College of Rheumatology (ACR)
and the Arthritis Foundation (AF), and the
Osteoarthritis Research Society International
(OARSI) have updated recommendations for the
management of knee, hip, and hand OA.1%!1 Both
of these guidelines recommend the use of medica-
tions, such as acetaminophen and non-steroidal
anti-inflammatory drugs (NSAIDs), when indi-
cated. They report good evidence for the use of
topical therapies (e.g. capsaicin and diclofenac) in
managing certain types of OA. The use of intra-
articular corticosteroid injection is endorsed by
both guidelines.1%!1 The use of intra-articular hya-
luronic acid injection for OA is controversial,
however. Opioids are generally not recommended,
except when more conservative therapies have
failed. Most complementary and alternative medi-
cines (CAMs) are also not recommended.

Racial or ethnic disparities in patients’ experience
of pain may in part be related to marked differ-
ences in the use and prescription receipt of OA
medical treatments. Several studies have sug-
gested that there are likely race and ethnic differ-
ences in the use of pharmacologic treatments that
may be used by patients with OA in the United
States.!2716 In a national survey, AAs and HISs
were found to be less likely than WHs to regularly
use NSAIDs from 1988 to 1994 and from 1999 to
2004.12 Among Medicaid recipients, the odds of
receiving a prescription for a cyclooxygenase-2
(COX-2)-selective (instead of a non-selective)
NSAID were three times lower among AAs and
other races compared to WHs.!3 Data from the
National Hospital Ambulatory Medical Care
Surveys also showed that AAs and HISs were less
likely than WHs to receive an opioid analgesic in
the emergency room.!* There is also evidence to
suggest that AAs and HISs are less likely to use
different types of CAMs for various conditions. 1510
The patients’ diagnoses in these studies!?-1¢ were
not limited to patients with OA, however, and as
such may not be generalizable to patients with OA
as these therapies are often used to also treat other
conditions that can cause acute or chronic pain.

A recent narrative review by Reyes and Katz!”
reviewed the literature on racial and socioeco-
nomic disparities in the management of OA.

Treatments that were investigated included non-
pharmacologic, surgical, and pharmacologic
agents. They concluded that AAs and HISs, com-
pared to WHs, were more likely to get non-selec-
tive NSAIDs rather than COX-2-selective NSAIDs
and were less likely to receive opioid medications.
However, a systematic review was not done. The
review did not provide a comprehensive literature
search of studies that evaluated racial/ethnic differ-
ences in pharmacologic treatments for OA. It pro-
vided minimal information on the quality of the
studies that were referenced. It also provided no
information on the effects of sociodemographic
and clinic factors on observed racial/ethnic differ-
ences in OA treatments. A systematic review can
help address these limitations.!8

Previously published systematic reviews had pro-
vided some insight on the intersection of race/eth-
nicity, OA, and pharmacologic treatment use. A
review by Vaughn ez al.!° found higher pain sever-
ity and functional disability due to OA among
AAs compared to WHs, but the study did not
examine racial differences in OA treatment use
that could affect these OA symptoms. Other sys-
tematic reviews concluded that AAs were less
likely than WHs to receive opioid analgesics,
especially for non-traumatic or non-surgical pain
in the United States.2%21 However, these reviews
did not exclusively study those with OA and pri-
marily focused on the use of opioid treatments.
Other studies performed systematic reviews to
identify the role and efficacy of analgesics and
other pharmacologic treatments for (QA.2224
They found that the use of non-selective NSAIDs,
COX-2 inhibitors, and opioids had similar effects,
but none of the studies examined racial/ethnic
differences in the actual use of these treatments.

The primary objective of this rapid systematic
review was to examine race/ethnic differences in
the use of pharmacologic treatments for OA. The
secondary objective was to determine the extent
of evidence for race/ethnic differences in OA
treatment use when adjusted for sociodemo-
graphic and clinical factors.

Methodology

The study was performed, and the findings were
reported following the Preferred Reporting Items of
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.?> The study was not registered with the
International Prospective Register of Systematic
Reviews; this will be done in future studies.
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Search terms and database

To identify studies to include or consider for this
rapid review, the review team worked with a med-
ical librarian (SR) to develop detailed search
strategies for each database. The searches were
conducted following the PRISMA-S extension
for search reporting. The medical librarian devel-
oped the search for PubMed (National Library of
Medicine, NLM) and translated the search for
every database searched. The PubMed search
strategy was reviewed by the research team to
check for accuracy and term relevancy. The
Hispanic/Latinx search hedge used in this
search was borrowed from the Medical Library
Association (MLA) Latinx Search Hedge.26 The
databases included in this search are PubMed
(NLM) and Embase (Elsevier) using a combina-
tion of keywords and subject headings. All final
searches were performed on 25 February 2022 by
the librarian. The full search strategies as reported
by the librarian are provided in Supplement 1.

Study selection

Studies were screened by title and abstract by two
blinded and independent reviewers [EV and PH
(or SA)]. If a tiebreaker was needed, a third
reviewer (NM) was called in. Rayyan (https://
www.rayyan.ai), a free web app, was used to help
expedite the process of screening and selecting
studies. Upon instances when inadequate infor-
mation was available (e.g. full text was unavaila-
ble), primary investigators were contacted by
e-mail for additional information.

We searched the literature for studies that included
human study participants with any type of OA
(e.g. knee, hip, or hand OA). We focused on stud-
ies that evaluated race/ethnic differences in the use
or the receipt of prescriptions for any of the fol-
lowing pharmacologic treatments for OA: aceta-
minophen; oral non-selective NSAIDS, COX-2-
selective NSAIDS; opioids, including tramadol;
intra-articular therapies, such as glucocorticoids
and hyaluronic acid; topical therapies; and CAMs
(specifically, joint health supplements, vitamins/
minerals, and herbs). We excluded non-full-text,
English-language articles. Case reports, case series
studies, conference abstracts/proceedings, and
narrative literature reviews were excluded as well
as studies that primarily evaluated non-human
subjects. Studies that did not evaluate specific
pharmacologic treatment use/prescription for OA
and those that did not assess OA treatment use by
race/ethnicity were also excluded.

Data extraction

Full-text articles were reviewed, and data were
abstracted by two independent reviewers [NM
and PH (or SA)]. If a tiebreaker was needed, a
third reviewer (EV) was used to review the full-
text article. The following data were abstracted:
data source; specific pharmacologic (traditional
and complementary/alternative) OA treatment/s
evaluated; study population characteristics [geo-
graphic location, community sample vs veterans,
mean age, gender, race (AA, WH, or others), eth-
nicity (Hispanic or non-Hispanic)]; percentage of
reported study participants who utilized each
pharmacologic treatment by race; and variables
(sociodemographic and clinical) race/ethnic dif-
ferences in treatment utilization were adjusted
for. To evaluate for variables that could affect the
risk of bias in the included studies, the following
were also determined: sample size (by race/eth-
nicity); method in which race/ethnicity informa-
tion was measured (patient/study participant
self-report vs physician report vs medical record
information); study design and study time period;
and pharmacologic treatment utilization measure
(patient-reported survey wos pharmacy database
report). Relevant characteristics of all studies
included were tabulated.

In addition, we examined whether there were sig-
nificant race/ethnic differences in treatment utili-
zation of each pharmacologic treatment (i.e.
study outcomes) based on each study’s reported
results. We also determined if the associations
were based on bivariate or multivariate analyses.
Such information were tabulated and organized
by OA pharmacologic treatment type. The studies
and the relevant data were presented descriptively
and similarly organized in the Results section.
ERV and AHR participated in qualitatively syn-
thesizing the reported study results related to the
outcomes of interest.

Results

The search resulted in 3880 studies, and 331
duplicate studies were found and omitted by the
librarian. Two additional article were identified
from review of the papers. There was minimal
disagreement (1.9% of records screened) between
the two authors who initially screened the study
titles and abstracts for potential study inclusion.
Seventy-six articles that potentially met the inclu-
sion and exclusion criteria were identified from
the title and abstract review. Twenty-one articles
met the inclusion and exclusion criteria after
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Records removed before screening

e Duplicates: 331

Records Excluded (n = 3475)

> e Based on Exclusion Criteria: 3380

e Duplicates: 95

:I Reports not retrieved (n = 4)

Reports Excluded (n = 51)
e Non-exclusively OA human patients
analyzed: 4
e OA conventional or alternative

Figure 1. Flow diagram.

full-text review. The article flow (Figure 1) sum-
marizes our study identification and selection.

Study characteristics

There were different ways in which OA patients
were identified in the studies. Many (7 studies)
used International Classification of Disease—9
diagnosis codes.27-33 Others (8 studies) used self-
report questionnaires such as The National
Health and Nutrition Examination Survey crite-
ria.344! Table 1 summarizes the clinical setting,
the characteristics of the sample population, and
the pharmacologic treatment utilization measure
of all studies included (z=21). All studies were
done in the United States. Community samples
were generally studied, but six studies focused on

Records identified from:
Pubmed, Inception-Feb 25, 2022 (n = 2000)
= Embase, Inception-Feb 25, 2022 (n = 1880)
2 Reference Mining (n=2)
= >
[}
k=]
Initial Search,
(n=3551)
y
| Records screened (n = 3551)
v
Reports sought for retrieval (n = 76) |
(=]
=
=
[
5
n
A
Reports assessed for eligibility (n =
72)
M v
= Studies included in review (n = 21)
§ Reports of included studies (n = 21)
©
=

pharmacologic treatment use/
prescription not analyzed: 12

e Race/ethnic differences in OA
treatment use/prescription not
analyzed: 18

e Case report/series, review: 17

US veterans. OA treatment utilization was com-
pared between AAs and WHs in 14 studies,
between HISs and non-HISs (mostly WHs) in
eight studies, between Asian-Americans and
other races in two studies, and between ‘non-
WHs’ and WHs in three studies. Half of the stud-
ies measured race and/or ethnicity based on study
participant self-report, but the other half based
the information on medical records. Information
on OA treatment utilization gathered were based
on surveys of study participants in 16 studies, but
five were based on evaluating pharmacy data-
bases. Most study designs were cross-sectional in
nature (17 out of 21), and four were cohort stud-
ies. Most of the studies evaluated race/ethnic dif-
ferences in pharmacologic treatment use adjusted
for sociodemographic and clinical characteristics
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(Tables 2-5). However, a few evaluations were
unadjusted for these variables (2 NSAID, 4 opi-
oid, 2 acetaminophen, 1 intra-articular therapy,
and 3 CAM use studies).3%37,39,40,42

Oral NSAIDs

There has been a proliferation of studies that
investigated race/ethnic differences in the use of
oral NSAIDs among those with OA in the last
two decades (Table 2). In several studies, non-
selective were differentiated from COX-2 selec-
tive NSAIDs.30-32,36,39,40  Some studies also
differentiated between prescribed oversus over-
the-counter NSAID use.38-40

Non-selective NSAIDs. Several studies found that
prescription non-selective NSAIDs were more
often used by AAs than WHs.28:31,32,39 The studies
were done in various geographic regions of the
United States and had large sample sizes (Table
2). Dominick ez al.3! evaluated prescription-use
data among those who had a physician visit in
North Carolina (z=2473). They found that AAs
with OA were more likely to receive a prescription
for non-selective NSAIDs than WHs with OA.
They also conducted a similar evaluation using
outpatient prescription data from a national Veter-
ans Affairs (VA) database (#=4287) and found
similar results.32 These study findings were repli-
cated by Yang er al.? based on data of more than
2500 study participants from the Osteoarthritis
Initiative (OAI), a multi-center longitudinal
cohort study. A few OAI studies also found that
non-WHs (including AAs) were more likely than
WHs to report using over-the-counter non-selec-
tive NSAIDs.3940 Furthermore, the observed
racial/ethnic differences in the use of non-selective
NSAID persisted after adjustment for sociodemo-
graphic and clinical characteristics.28:31,32

However, in a large administrative data survey, this
race difference in the use of NSAIDs was found
only in one study time period (1992—-1994) but not
others.?8 In a survey of Medicare beneficiaries who
resided in Pennsylvania (n=551), the opposite was
found.3?¢ Upon review of their prescription medi-
cines, AAs were less likely to have a prescription for
non-selective NSAIDs than WHs. Studies with rel-
atively small samples also showed no race differ-
ences in the use of non-selective NSAIDs.30:43
Upon evaluating the self-reported use of non-selec-
tive NSAIDs among >200 OA patients from North
Carolina, Dominick et al.3° found minimal racial
difference in the wuse of prescription and

over-the-counter NSAIDs. Another study that
included clinical trial study participants living in
North Carolina (z=1187) also concluded that race
was not associated with the self-reported use of
NSAIDs.43

Very few studies have evaluated differences in the
use of NSAIDs between HISs and non-Hispan-
ics.27:32:38Vina et al.3® surveyed >300 HISs and non-
HispanicWHSs with knee or hip OA living in Arizona.
The investigators found that HISs were more
likely than non-Hispanic WHs to use prescription
NSAIDs. They found that HISs were less likely
than non-Hispanic WHs to use over-the-counter
NSAIDs, however. Dominick ez al.’s3? study of pre-
scription data from a national VA database found
similar results. The ethnic difference in the use of
NSAIDs persisted after adjustment for sociodemo-
graphic and clinical characteristics in Dominick
et al .s32 study but not in the other studies.27:38

COX-2-selective NSAIDs. In contrast, several of
the same studies found that COX-2-selective
NSAIDs were less often used by AAs than WHs
(Table 2).31,32:39:40 Aggin, the studies had rela-
tively large sample sizes and were conducted in
various parts of the United States (Table 2). In
the evaluation of VA prescription data in North
Carolina3! and other regions nationwide
(n=4287),32 AAs with OA were consistently less
likely to receive a prescription for COX-2-selec-
tive NSAIDs than WHs with OA. The observed
race differences also persisted after controlling for
various sociodemographic and clinical factors.31:32
Similarly, AAs with knee OA were less likely to
report having a prescription for COX-2 inhibitors
than WHs with knee OA in OAI studies.3%40

Other studies found no race differences in the use
of COX-2-selective NSAIDs for OA, however.30,36:44
In a study of people with self-reported arthritis liv-
ing in Alabama (z=1380), a quarter of AAs and a
quarter of WHSs reported current use of a COX-2-
specific NSAID.* In Dominick ez al’s3° survey of
more than 200 veterans receiving OA care, there
was also no significant race difference in the patient-
reported use of COX-2 inhibitor agents. Study
investigators who examined the use of arthritis-spe-
cific medications among Medicare beneficiaries liv-
ing in Pennsylvania found similar results.3°

Opioids
Most survey studies found no race differences in the
use of opioids among those with OA.30,36,39,40,42-44
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These particular studies were done in various parts
of the United States and included those with rela-
tively small and large sample sizes (Table 3). In
Mikuls ez al.’s** study of community-dwelling older
adults with arthritis who resided in Alabama, AAs
and WHs were equally likely to report using a pre-
scription opioid analgesic (~<5%). While AAs
were slightly less likely to report using opioids for
arthritis than WHs among veterans in a small study
sample (#=202) in North Carolina, the investiga-
tors found no statistically significant difference
when comparing the two race groups.3® A study of
other OA cohorts from the same geographical
region reported similar results.4? In both the study
of Medicare beneficiaries living in Pennsylvania
(n=551) and the OAI study (#=2583) that
included study participants from different Midwest
and Northeast regions of the United States, no
race differences in the use of opioids for OA were
found.?%-3° A similar observation was also found
when only OAI study participants with radio-
graphic evidence of knee OA were evaluated.*
Similarly, the Arizona study found no difference in
the use of opioids for knee/hip OA between HISs
and non-Hispanic WHs.37

Analyses of prescription records from the
Department of VA administrative database had
different results, however.?%3! In the study of
patients treated at the Durham (WNorth Carolina)
VA Medical Center (n=2479), AAs were less
likely to be prescribed an opioid compared to
WHs.2° A single analysis of a national survey
(n=2139) found that AAs had a higher likelihood
of receiving an opioid prescribed by primary-care
providers than WHs; this observation was no
longer significant when adjusted for various
patient- (age, sex, ethnicity, and insurance), clini-
cal- (physical therapy referral, counseling, radio-
graph findings, and visit type), physician- (primary
care access, other provider access, and full/part-
time), and practice- (solo, clinic ownership, rural,
and region) related characteristics, however.2’

Acetaminophen

More than a few studies have examined race differ-
ences in the use of acetaminophen for OA (Table
4).28,30,31,39,40 Dominick ez al’.s3! study of VA pre-
scription data among veterans in North Carolina
found no difference in the prescription of acetami-
nophen between AAs and WHs with OA. A survey
of prescription receipt of knee OA patients nation-
wide (n=1728) yielded the same result.?8 The sur-
vey of OAI study participants yielded a different

finding, however. Acetaminophen use was more
commonly reported by AAs than WHs among
OAI participants with radiographic knee OA.?
Similarly, a survey of only those with radiographic
knee OA found that non-WHs were more likely
than WHs to be using acetaminophen.%

Intra-articular therapies

A few studies have investigated potential race dif-
ferences in the use of intra-articular therapies
among those with OA (Table 4).33:3941.43 AA OAI
study participants were as likely as WH OAI study
participants to report receiving intra-articular glu-
cocorticoid and hyaluronic acid knee injections
for joint pain or arthritis in the past 30days.?
Similarly, Abbate ez al’.s*? study of OA clinical
trial participants living in North Carolina found
that intra-articular knee injection use did not dif-
fer between AAs and WHs. However, upon eval-
uating OAI study participants with knee OA who
had received at least one joint injection exclu-
sively, AAs were found to be less likely than WHs
to report receipt of either glucocorticoid or hyalu-
ronic acid joint injection.*! In addition, a study of
knee or hip OA patients in a tertiary center in
North Carolina found that AAs were likely than
WHs to receive an intra-articular knee, but not
hip, joint injection.?? Race differences persisted
after adjustment for patient sociodemographic
characteristics in both studies.?3:4!

Topical therapies

Although several OA studies evaluated potential
race differences in the use of topical thera-
pies,36:43:45:46 the specific topical therapies [NSAIDs,
capsaicin, lidocaine, CAM-based therapies (herbal,
oils/lotions)] were typically not differentiated from
one another,3%43 except for two studies.*>*” Herman
et al.s*" study in New Mexico (#=422) found that
there were no significant differences between HISs
and WHs in the use of topical herbal rubs. Katz and
Lee’s# study of clinical trial participants from vari-
ous states (#=859) found that AAs (42.9%) and
HISs (38.6%) were more likely to use CAM-based
topical agents than WHs (30.5%).

CAMs

Most studies found that racial and ethnic minori-
ties were less likely to be using glucosamine and
chondroitin sulfate than non-Hispanic WHs
(Table 5).39:40,44,45,47:48 AAg were less likely than
WHs to report use of these joint health
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Table 2. Studies that investigated race/ethnic differences in the use of non-steroidal anti-inflammatory drugs (NSAIDs) for OA.

Investigator(s)

Findings

Variables adjusted for

Findings after adjustment

Ausiello and Stafford?®

Mikuls et al.44

Dominick et al.3!

Dominick et al.32

Dominick et al.30

Albert et al.3¢

Yang et al.%?

Kingsbury et al.40

Abbate et al.%3

Vina et al.38

Khoja et al.?

NS: Non-WHs (50.9%) =~ WHs
(45.1%]), 1989-1991.
NS: Non-WHs (48.9%) > WHs
(38.7%), 1992-1994.
NS: Non-WHs (36.5%) = WHs
(31.7%]), 1995-1998.

COX-2: ~25% AAs = ~25% WHs

COX-2: AAs (4.1%) < WHs (7.4%)
Prescription NS: AAs
(69.1%) > WHs (60.3%])

COX-2: AAs (8.9%), HISs

(7.3%) < WHs (10.2%])

Prescription NS: AAs (86.4%)], (HISs
79.0%) > WHs (73.1%)

COX-2: AAs (13.1%) = WHs (18.4%)
NS: AAs (50.8%) = WHs (46.1%)

COX-2: AAs (9.7-29.5%) ~ WHs
(20.0-34.4%)

Prescription NS: AAs (22.6-
29.0%) < WHs (35.8-42.6%)

COX-2: AAs (5.7%) < WHs (9.3%])
Over-the-counter NS: AAs
(28.0%) > WHs (19.5%;
Prescription NS: AAs

(10.2%) > WHs (7.0%)

COX-2: Non-WHs (6.6%) < WHSs
(11.7%])

Over-the-counter NS: Non-WHs
(32.3%) > WHs (24.7%)
Prescription NS: Non-WHs (8.7) =
WHs (8.0%)

NS: Non-WH race not associated
with NS use (multivariable-adjusted
model)

Over-the-counter NS: HISs
(52.9%) < WHs (66.3%)
Prescription NS: HISs
(43.4%) > WHs (31.7%)

AA race not associated with NS
prescription.

HIS ethnicity associated

with > likelihood of NS prescription
(by orthopedists)

Age, sex, patient insurance,
and physician specialty

Marital status, education,
joint swelling/stiffness, and
rheumatoid arthritis diagnosis

Age, sex, service connection,
and having arthroplasty
(5years])

Age, sex, geographic location,
comorbidities, history of Gl
bleed, use of anticoagulants,
and use of corticosteroids

Age, gender, education,
WOMAC, years with OA, and
number of affected joints

Gender, severity of arthritis,
age, education, pain, and
access to prescription

Unadjusted

Unadjusted

Age, sex, income, health,
body mass index, WOMAC, OA
symptoms, and knee/hip OA

Age, sex, education, and private
medical insurance

Clinical characteristics, patient
demographics, physician
characteristics, and practice
characteristics

Race difference in 1992-
1994 persisted. Lack of
association in other years
(1989-1991, 1995-1998)
persisted.

Lack of association persisted

Race differences persisted

COX-2: Ethnic difference
persisted, but race difference
(p=0.028] did “not”

Lack of associations
persisted

COX-2: Race difference did
not persist

NS: Race difference
persisted

N/A

N/A

Lack of associations
persisted

Ethnic differences did not
persist

Ethnic difference in NS
prescription (by orthopedists)
did not persist

AA, African-American; COX-2, cyclooxygenase-2 selective NSAID; Gl, gastrointestinal; HIS, Hispanic; NS, non-selective (not cyclooxygenase-2
selective) NSAID; NSAIDs, non-steroidal anti-inflammatory drugs; OA, osteoarthritis; WH, White; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.
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Table 3. Studies that investigated race/ethnic differences in the use of opioids for OA.

Investigator(s)

Findings

Variables adjusted for

Findings after
adjustment

Mikuls et al.%4

Dominick et al.31

Dominick et al.30

Dominick et al.2?

Albert et al.3¢

Marcum et al.3®

Yang et al.%?

Kingsbury et al.40

Consson et al.4?

Vina et al.37

Khoja et al.?

AAs (~5%) = WHs (~5%)

AAs (32.6%) < WHs
(40.1%)

AAs (14.8%) =~ WHs
(21.3%)

AAs (39.0%) < WHs
(47.3%)

AAs (3.2-17%) = WHSs
(6.2-14.5%)

AA race not associated
with opioid use

AAs (3.9%) = WHs (2.6%)

Non-WHs (4.9%) =~ WHs
(2.7%)

HIS non-WHs (27.1%) =
WHs (27.6%)

HISs (30.5%) =~ non-HISs
(27.5%)

AA race associated

with > likelihood of
opioid prescription (by
primary care physician).
HIS race not associated
with opioid prescription.

Gender, education, joint
swelling, comorbidity, rural
residence, and income

Age, sex, service connection,
having arthroplasty (5years)

Age, gender, education,
WOMAC, years with OA, and
number of affected joints

Gender and service connection

Gender and severity of arthritis
(stratified only)

OA pain severity, age, sex,
site, education, osteoporosis,
health status factors
(osteoporosis and cancer),
health, body mass index, and
access to healthcare

Unadjusted

Unadjusted

Unadjusted

Unadjusted

Clinical characteristics, patient
demographics, physician
characteristics, and practice
characteristics

Lack of association
persisted

Race difference
persisted

Lack of association
persisted

Race difference
persisted

N/A

Lack of association
persisted

N/A

N/A

N/A

N/A

Race difference in
opioid prescription
(by primary care
physician) did not
persist

AA, African-American; HIS, Hispanic; OA, osteoarthritis; WH, White; WOMAC, Western Ontario and McMaster Universities

Osteoarthritis Index.

supplements among a sample of Alabamans with
OA by Mikuls er al.,** among AA and WH OAI
study participants by Yang er al.3° and among vet-
erans who participated in a clinical trial by Vina
et al.*® Similarly, HISs were less likely than WHs
to report use of these supplements among Herman
et al’.s*¥’ sample of New Mexicans with OA.
Kingsbury ez al’s* comparison between non-
WHs and WHs among OAI study participants
with radiographic knee OA found similar results.

Nearly all studies that investigated the use of vita-
mins and minerals for OA found that there were
minimal race and ethnic differences in the patient-
reported use of these supplements (Table 4).3439:47:48
An exception was Katz and Lee’s® multi-state/
multi-center investigation of clinical trial study par-
ticipants. In this investigation, AAs and HISs were
more likely than WHs to report use of vitamins or
minerals to help with their arthritis. Race difference
in any CAM use (not just vitamins/minerals) per-
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Table 4. Studies that investigated race/ethnic differences in the use of other conventional therapies for OA.

Investigator(s)

Findings

Variables adjusted for

Findings after
adjustment

Ausiello and
Stafford?8

Dominick et al.3!

Dominick et al.30

Yang et al.%?

Lapane et al.4!

Kingsbury et al.40

Abbate et al.%3

Wu et al.33

ACE: Non-WHs (2.7%) =
WHs (5.1%), 1989-1991.
ACE: Non-WHs (8.3%) =
WHs (7.6%), 1992-1994.
ACE: Non-WHs (10.4%) =
WHs (9.9%), 1995-1998.

ACE: AAs (31.9%) =~ WHs
(29.2%)

ACE: AAs (18.0%) =~ WHs
(19.9%)

ACE: AAs (17.9%) > WHs
(9.5%)

COR: AAs (4.1%) = WHs
(2.4%)

HYA: AAs (0.6%) = WHSs
(1.3%])

COR and HYA: AAs less likely
than WHs to report use

ACE: Non-WHs
(18.2%) > WHSs (11.6%)

COR/HYA: Non-WH race
not associated with intra-
articular injection use
(multivariable-adjusted
model)

COR: Knee injection,

AAs (31.5%) & HISs

(26.5%) < WHs (34.0%). Hip
injection, AAs (14.5%) = HISs
(11.9%) =~ WHs (15.0%).

Age, sex, patient insurance,
and physician specialty

Age, sex, service
connection, and having
arthroplasty (5years)

Age, gender, education,
WOMAC, years with OA, and
number of affected joints

Unadjusted

Age, gender, income,
radiographic severity,
history of knee injury,
WOMAC, quality of life,
acetaminophen use, and
chondroitin use

Unadjusted

Age, sex, income, health,
body mass index, WOMAC,
OA symptoms, and knee/
hip OA

Gender, age, substance
use, medical insurance,
rural/urban, and income

Lack of association
in all time periods
(1989-1991, 1992-
1994, 1995-1998)
persisted.

Lack of association
persisted

Lack of association
persisted

N/A

Race difference
persisted

N/A

Lack of
associations
persisted

Race difference (in
knee injection) and
lack off association
(in hip injection])
persisted

AA, African-American; ACE, Acetaminophen; COR, Corticosteroid joint injection; HIS, Hispanic; HYA, Hyaluronic acid joint
injection; OA, osteoarthritis; WH, White; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

sisted despite adjustment for patient sociodemo-
graphic and clinical characteristics.

All four studies that investigated the use of herbal
products for OA found that AAs and WHs were
equally likely to report use of these products
(Table 5).3944:45:48 Katz and Lee’s?® study also
found no difference in the use of herbal products

between HISs and WHSs. In contrast, the New
Mexico study found that HISs were twice as likely
as WHs to report use of herbal products for OA
and other musculoskeletal diseases.4’

Discussion
NSAIDs are the mainstay of the pharmacologic
management of OA of the knee, hip, and several
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Table 5. Studies that investigated race/ethnic differences in the use of complementary and alternative

medicines (CAMs]) for OA.

Investigator(s) Findings Variables adjusted for Findings after
adjustment
Coulton et al.3 VIT: AAs (5%) = HISs (5%) ~ Unadjusted (for VIT) N/A

WHs (5%])

Mikuls et al.%4 GLU/CHO: AAs (7%) < WHSs
(18%)
HER: AAs (~<20%) = WHs
(~<20%)

Herman et al.47 GLU: HISs (15.4%) < WHs (34.1)

CHO: HISs (11.2%) < WHs (24.0)
HER: HISs (14.0%) > WHs (6.6)
MIN/VIT: HISs (12.4%) = WHs
(11.8)
Katz and Lee* GLU/CHO: AAs (10.7%) =~ HISs
(9.8%) ~ WHs (14.6%)
HER: AAs (6.5%) =~ HISs (6.0%)
~ WHs (5.5%)
MIN/VIT: AAs (17.4%), HISS
(15.9%) > WHs (11.9%)
Albert et al.3¢ MIN/VIT: AAs (19.4-
42.6%) < WHs (30.9-45.7%)
Yang et al.¥? GLU: AAs (11.6%) < WHSs
(31.7%)
CHO: AAs (10.4%) < WHs
(29.0%)
HER: AAs (3.0%) =~ WHs (1.2%)
MIN/VIT: AAs (5.5%) =~ WHSs
(6.4%)

Kingsbury et al.%  GLU/CHO: Non-WHs
(24.5%) < WHs(47.4%)

Vina et al.48 GLU/CHO: AAs (9.8-
11.7%) < WHs (14.3-20.7%)
HER: AAs (11.4-33.8%) =~ WHs
(14.7-19.1%)
MIN/VIT: AAs (46.6-54.6%) =~
WHSs (50.8-53.8%)

Age, gender, education, Any CAM therapy: No
and joint swelling (for use race association
of any CAM therapy)

Age, sex, education,
income, duration of ethnic differences
disease, disability, pain, similar but statistical
arthritis helplessness, and  significant effects
medical skepticism somewhat different

General patterns of

Sex, age, body mass Any CAM therapy:
index, pain severity, HISs < AAs and
WOMAC function, WOMAC WHs < AAs
stiffness, and patient’s

global assessment (for

use of any CAM therapy)

Gender and severity of N/A
arthritis (stratified only)

Unadjusted N/A
Unadjusted N/A

Race difference

in GLU/CHO use
persisted. Lack of
association in HER,
and MIN/VIT use
persisted

Recruitment site, age,
WOMAC total, and
comorbidities

AA, African-American; CAM, complementary and alternative medicines; CHO, chondroitin; GLU, glucosamine; HER,
herbals; HIS, Hispanic; MIN, minerals; VIT, vitamins; WH, White; WOMAC, Western Ontario and McMaster Universities

Osteoarthritis Index.

other joints.%® Their use is endorsed by the ACR
and the AF and OARSI.!1%!! Although there are
potential adverse effects (e.g. gastrointestinal
bleeding and renal insufficiency), NSAIDs are
the most commonly used pharmacologic treat-
ment for OA.%° We found greater use of non-
selective NSAIDs among AAs and HiSs than
among WHs in several studies.?8:31,32,38-40 Race
difference was not found in other studies3%** with

relatively smaller sample sizes that are susceptible
to selection bias. While this class of medication
may be beneficial for OA, vigilance for potential
side effects affecting NSAID users would be
appropriate. While non-selective and COX-2-
selective NSAIDs have similar efficacy as analge-
sicand anti-inflammatory agents, COX-2-selective
NSAIDs may be a better option in some due
to reduced risk of certain toxicities (e.g.
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gastroduodenal toxicity) and the presence of
comorbidities. We found less use of this type of
NSAIDs among AAs compared to WHs in a few
studies, 31323940 which was consistent with Reyes
and Katz’s!” findings. Clinicians may consider
prescription of COX-2-selective over non-selec-
tive NSAIDs if appropriate upon choosing the
best therapy for AA patients with OA.

In the last few decades, opioids have been increas-
ingly used in the United States and worldwide to
treat chronic pain conditions.>%5! Chronic use of
opioids has been associated with increased risk for
fractures, cardiovascular events, and greater mor-
tality.>> Other adverse effects include opioid
dependence and overdose.>> The ACR and the
AF conditionally recommend against their use
(except for tramadol) in patients with knee and/or
hip OA.1® However, these organizations also
acknowledge that the use of opioids may be appro-
priate under certain circumstances (e.g. other
therapies are contraindicated) and when the ben-
efits of use greatly outweigh the risks of use. Most
OA studies found no race/ethnic differences in the
use of opioids,30,36,39:40:42-44 byt g few found less
opioid prescription receipt among AAs compared
to WHs.2%3! Reyes and Katz’s!7 review concluded
that WH patients were generally more likely than
AA and HIS patient to receive an opioid prescrip-
tion. Constant evaluation of the appropriateness
of the long-term use of opioids in all OA patients
would be prudent.

Acetaminophen/paracetamol is often the initial
therapy for mild OA because it is inexpensive, rel-
atively safe, and effective.>* Its use is also recom-
mended by the ACR and the AF, and OARSI.10:11
Hepatotoxicity is a rare side effect, except when
used in high dosages with concurrent alcohol
abuse or with other hepatotoxic medications.
Evidence suggests that acetaminophen/paraceta-
mol may be less effective than NSAIDs in OA
patients with moderate to severe levels of pain.>*
We discovered that most studies found no race dif-
ferences in the use of acetaminophen among those
with OA.28:3031 A few studies that used OAI data
found that acetaminophen was more commonly
used by racial minorities than WHs, however.3%:40
Regardless, acetaminophen/paracetamol would be
a good first-line agent among those with mild-to-
moderate OA symptoms.

Intra-articular glucocorticoid injections can reduce
knee OA-related pain short term.5> Despite con-
troversy as to whether its use may result in cartilage

volume loss in the knee,>¢ intra-articular glucocor-
ticoid injection use is still recommended for use in
knee and hip OA by professional organizations.!%!1
A meta-analysis that included 89 clinical trials
showed that intra-articular hyaluronic acid injec-
tion is associated with a small and clinically irrele-
vant benefit and with an increased risk for adverse
events.’” The OARSI conditionally recommends
its use for knee OA, but the ACR and the AF rec-
ommend against its use for knee and hip OA.10:11
Among the few studies that investigated potential
race differences in the use of intra-articular thera-
pies for OA, no appreciable differences were
observed.3%%3 Two studies, however, found that
AAs were less likely than WHs to receive either glu-
cocorticoid or hyaluronic joint injection upon eval-
uating certain subsets of OA patients (e.g. only
those who had received any joint injection ever).33:4!

While CAMs are very popular, there is limited
support of their efficacy in OA treatment from
clinical trials.!%!! A recent systematic review and
meta-analysis of dietary supplements for OA, for
instance, found that the quality of evidence for
their efficacy was low.58 Glucosamine and chon-
droitin, in particular, were found to be ineffective
or to have showed statistically significant but clini-
cally unimportant treatment effects.>® The ACR
and the AF recommend against the use of joint
health supplements in patients with knee and hip
OA.1% Chondroitin sulfate is conditionally recom-
mended for those with hand OA based on a single
clinical trial. We found that most studies observed
less use of joint health supplements among racial/
ethnic minorities compared to non-Hispanic
WHs.39-40,44:47:48 Clinicians should consider dis-
cussing with patients who use these supplements
whether medication continuation would be appro-
priate, especially given their cost. While the ACR
and the AF also do not recommend use of vitamin
D for any type of OA, there were no specific rec-
ommendations regarding the use of other vitamins
and minerals for OA.!1° More studies are also rec-
ommended to determine the treatment effect of
other CAMs, including herbal products.!® In gen-
eral, minimal to no racial/ethnic differences in the
use of vitamins, minerals, and herbal products
were observed by most OA studies.3439,44,45,47:48
Katz and Lee’s* finding of race and ethnic differ-
ences in the use of vitamins or minerals could be
related to the fact that they evaluated clinical trial
participants instead of general community mem-
bers. Clinical trial participants can have very dif-
ferent characteristics from the general population.
Reyes and Katz’s!7 literature review concluded
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that racial/ethnic minorities may rely more on
alternative therapies and did not provide details
on specific CAM therapies.

Many studies that we examined re-evaluated
observed racial and ethnic differences in the use of
these OA therapies after adjustment for various
sociodemographic and clinical characteristics.
Indeed, various sociodemographic (e.g. age, gen-
der, and income) and clinical (e.g. OA disease
severity and comorbidities) factors may act as
mediators or may partially mediate the relationship
between race/ethnicity and OA treatment use.’?® A
few studies found that observed racial/ethnic dif-
ferences in the use of conventional and CAM ther-
apies for OA were no longer significant when
adjusted for these variables,27:32:38:4¢ guggesting
that differences in sociodemographic and clinical
factors could at least partially explain the observed
differences in pharmacologic OA treatment use.
However, several other studies that observed racial/
ethnic differences in the use of NSAIDs,28,31,32,36
opioids,2%3! joint injections,3?4! and CAM thera-
pies*>»*8 found that the differences persisted after
adjustment for these variables. These particular
studies suggest that other unmeasured or unob-
served variable/s could be the cause of observed
racial/ethnic differences in OA treatment use.
Several patient-level (e.g. treatment preferences),
healthcare systems-level (e.g. availability of trans-
lation services and organizational changes in
healthcare delivery), and care process-level (e.g.
implicit bias and stereotyping) factors are often dif-
ficult to measure but could potentially mediate
racial/ethnic differences in treatment use.5°

Study limitations

This literature review has a few limitations. First,
we found no studies that examined race/ethnic
difference in the use of a few of the pharmaco-
therapies used in treating OA, such as tramadol
and duloxetine. Tramadol is a weak opioid agent
conditionally recommended for knee/hip OA
treatment. !0 It is particularly recommended when
patients have contraindications to NSAIDs or if
they find other therapies ineffective. Similarly,
evidence suggests that duloxetine has efficacy in
OA and is also recommended for use in OA.10
This agent works through the central nervous sys-
tem but is not commonly used for OA. Second,
we found only two studies that compared the use
of OA therapies between Asian Americans and
WHs. In Katz and Lee’s? investigation, 83% of
Asian Americans compared to 89% of WHs

reported use of any CAM therapy for OA. In Wu
et al’.s33 investigation, Asians may be less likely
than WHs (28.7% wvs 34.0%) to receive a knee
injection for OA. The dearth of studies on use of
OA treatments by Asians is likely due to the small
number of Asian Americans represented and
recruited. Third, we found no study outside the
United States that examined racial/ethnic differ-
ences in the use of OA pharmacologic therapies.
Finally, there are also known race differences in
the use of joint replacement surgery®! that can
affect race differences in OA-related pain and
disease severity. This review was focused on dif-
ferences in pharmacologic treatments for OA.
Future reviews should examine the evidence
related to race and ethnic differences in the surgi-
cal management of OA and how they may affect
race differences in the pharmacologic manage-
ment of OA.

Summary

Racial and ethnic differences exist in the utilization
of pharmacologic treatments for OA. AAs and
HISs are more likely to receive a prescription and
to be using prescription oral non-selective NSAIDs
than non-Hispanic WHs. In contrast, AAs are less
likely than WHs to have a prescription for COX-2-
selective NSAIDs. There appears to be minimal
race and ethnic differences in the patient-reported
use of opioids for OA. AAs and WHs are also
equally likely to use or receive other conventional
therapies for OA, including acetaminophen and
intra-articular therapies. However, there is limited
evidence to suggest that AAs may be less likely
than WHs to receive opioid and intra-articular
injection among certain subsets of OA patients.
AAs are also less likely than WHs to report using
joint health supplements. There are minimal differ-
ences in the use of vitamins, minerals, and herbal
products between the two racial groups. Future
studies should identify modifiable factors that
could help minimize race and ethnic differences in
the utilization of evidence-based OA treatments.
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